The aim of the present retrospective cohort study was to investigate the prognostic effect of epidermal growth factor receptor (EGFR) and the angiogenesis regulator vascular endothelial growth factor receptor 2 (VEGF-R2) on disease-free survival (DFS) rate and recurrent disease, and their association with clinicopathological characteristics in 131 patients with International Federation of Gynecology and Obstetrics (FIGO) stages I-II epithelial ovarian cancer. The techniques of tissue microar rays and immunohistochemistry were used for the positive detection of the markers. The frequency of positive staining in tumors for EGFR was 24% and for VEGF-R2 was 77%. Across the cohort, there was a total of 34/131 recurrences (26%) and the 5-year DFS rate was 68%. In a multivariate logistic regression analysis with recurrent disease as the endpoint, FIGO stage (OR=9.7), type (I/II) of tumor (OR=3.0) and VEGF-R2 status (OR=0.2) were all found to be independent predictive factors in the cohort of patients (n=131). For patients with non-serous tumors (n=78), the FIGO stage (OR=76), type (I/II) of tumor (OR=44), EGFR status (OR=0.05) and VEGF-R2 status (OR=0.008) were all significant and independent predictive factors. On comparing the four subgroups, in terms of concomitant EGFR and VEGF-R2 status, in a survival analysis, the subgroup of patients (n=21) with concomitant positive expression of EGFR and VEGF-R2 had a 5-year DFS rate of 100%. Therefore, the prognostic effect of EGFR and VEGF-R2 for recurrent disease and survival rates was confirmed by the above findings. Certain results in the present study were not in line with results from previous studies on the prognostic effect of EGFR and VEGF-R2. An increasing number of preclinical and clinical observations have shown that the process of angiogenesis remains to be fully elucidated. Therefore, one of the challenges for future ovarian cancer investigations is to identify which biomarkers may be used as predictive and prognostic markers.
Introduction
The epidermal growth factor receptor (EGFR) family consists of four members: EGFR, human epidermal growth factor receptor (HER)2, HER3 and HER4. Structurally, the EGFR family consists of an extracellular ligand-binding domain, a single transmembrane-spanning region, and an intracellular region containing the kinase domain (1) . Overexpression of the EGFR protein has been detected in 9-62% of cases of human ovarian cancer in previous studies, and the differences in frequencies in these studies likely reflect the use of different antibodies and cutoffs for overexpression (2) . EGFR gene amplification or protein overexpression occurs across all epithelial ovarian cancer histological subtypes, and increased expression of EGFR has been associated with high tumor grade, a high cell proliferation index and poor patient outcome (1, 3) . It was shown in a previous study (4) on human ovarian carcinoma cells and the expression of EGFR that EGFR regulates cell adhesion proteins that may enhance cell growth and invasiveness.
For solid tumor growth, tumor angiogenesis is essential, and the passage of carcinoma cells through the basic membrane and the infiltration of adjacent tissues are key stages in the development of ovarian cancer (4) . Therefore, angiogenesis is an important process for the creation of blood and lymphatic vessels, which sustain the growth of the tumor (5) . It is known, that VEGF-R2 acts as a receptor for VEGF-A during neovascularization (6) .
The prognostic value of the overexpression of EGFR has been associated with contradictory results. A poor prognosis was reported in a previous study (3) on a population of 106 patients with International Federation of Gynecology and Obstetrics (FIGO) stage I-II disease, and from a study (7) on 398 patients with FIGO stages I-IV epithelial ovarian cancer. However, among studies that showed no prognostic effect of EGFR status, two included a large number of patients with epithelial ovarian cancer, including 80 patients at FIGO stage III (8) and 93 patients at FIGO stages III-IV (9) . The
Clinical significance of growth factor receptor EGFR and angiogenesis regulator VEGF-R2 in patients with ovarian cancer at FIGO stages I-II
results from studies concerning the prognostic value of VEGF-R2 in ovarian cancer have also been associated with contradictory results (5, 6) . In a previous study (10) , VEGF-R2 status was significantly (P=0.011) associated with type II tumors. Furthermore, recurrent disease occurred more frequently (P=0.049) in a subgroup of patients with VEGF-R2-negative tumors. In a survival analysis, patients from the subgroup with VEGF-R2-positive tumors had a significantly higher 5-year disease-free survival (DFS) rate of 90%, compared to 66% in the subgroup of patients with VEGF-R2-negative tumors. The objective of the present study was to investigate the prognostic value of the growth factor receptor EGFR and the angiogenesis regulator VEGF-R2, and examine their association with clinicopathological factors, recurrent disease and DFS rates in 131 patients with epithelial ovarian cancer at FIGO stages I-II.
Materials and methods
Study population. In the Uppsala-Örebro Medical Region during the 5-year period between 1st January 2000 and 31st December 2004, a total of 140 consecutive patients with FIGO stage I-II epithelial ovarian cancer, who underwent primary surgery and post-surgical chemotherapy, were recruited to the present study. All tissue samples were collected with the patients' informed consent and were in compliance with the Declaration of Helsinki (11) , and were used in accordance with the Swedish Biobank Legislation and Ethical Review Act approved by the Uppsala Ethical Review Board (Uppsala, Sweden; decision ref. UPS-03-477). Of the 140 patients, a total of 131 patients who agreed to participate in the study were included. There were 131 available tumors for the analysis of EGFR and there were 130 available tumors for the analysis of VEGF-R2.
The primary surgery was performed at nine surgical gynecological departments. The staging procedure was performed at the time of primary surgery. According to the European Organization for the Research and Treatment of Cancer surgical staging (12) , modified surgical staging was undertaken in 34 (26%) of the 131 cases and, according to the same guidelines, surgical staging was regarded as minimal or inadequate in the remaining 77 (74%) patients.
The characteristics of the patients are summarized in Table I , including the age, body mass index (BMI), performance status of the patients (World Health Organization), FIGO stage, serous/non-serous histology and type of ovarian tumor (type I and type II). All patients had post-surgical chemotherapy 4-6 weeks following primary surgery, most commonly with paclitaxel (175 mg/m 2 ) and carboplatin (AUC=5) at 3-week intervals, usually for four courses (n=105), or single-drug carboplatin for four to six courses (n=26). The mean follow-up time was 65 months (range 5-110 months). The definition of survival was taken as the date of confirmed histological diagnosis following primary surgery to the date of recurrence, the patient succumbing to mortality, or their final visit.
Sampling and tissue microarray construction of ovarian cancer tissue. Paraffin-embedded tumor tissue from primary surgery was used. Following staining with hematoxylin and eosin, the tumors were classified and graded by a single pathologist. The tissue microarrays were constructed as described previously (13) . Briefly, tumor tissues were embedded in paraffin and 5-µm sections stained with hematoxylin and eosin were obtained to select representative areas for biopsies. The core tissue biopsy specimens (diameter, 0.6 mm) were obtained from these regions of individual donor paraffin blocks and precisely arrayed into a new recipient paraffin block using a custom-built instrument. Two tissue core specimens (diameter, 0.6 mm) from all 131 ovarian carcinomas were arranged in three recipient paraffin blocks. A single pathologist (T.S.) verified all hematoxylin and eosin-stained sections and the presence of tumor tissue on the arrayed samples using a Nikon Eclipse Ni microscope (Nikon Corporation, Tokyo, Japan). The tissue microarray construction was performed at the Department of Pathology, University Hospital MAS (Malmö, Sweden). Immunohistochemistry (IHC) and interpretation. From each multi-tissue block, 5-µm-thick sections were cut and placed on coated slides, and dried overnight at 37˚C. The sections were pre-treated by heat-induced epitope retrieval in target retrieval solution (Dako, Glostrup, Denmark; pH 6.0), or EDTA buffer (pH 9.0), for 7+7 min in a microwave oven (99˚C). Blocking with peroxidase was performed for 5 min. The slides were counterstained for 2 min with hematoxylin. The following monoclonal primary antibodies were, used: For EGFR, the monoclonal mouse primary antibody EGFR 113 (dilution 1:40) (Novocastra; Leica Biosystems GmbH, Nussloch, Germany) was used, and for VEGF-R2, the polyclonal mouse antibody Flk-1 (dilution 1:40) was used (Santa Cruz Biotechnology, Inc., Dallas, TX, USA), as described in a previous study (10) . Using the REAL Envision detection system (Dako), the immunostainings were performed in an Autostainer automated machine (Dako). The IHC analyses and interpretation were performed at the Department of Pathology, Halmstad Medical Central Hospital (Halmstad, Sweden). The IHC staining was interpreted by I.S. and T.S. No information was available on the specific diagnosis or prognosis of the individual cases at the time of evaluation. Of the 131 tumor samples, staining was successful in 131 tumor samples for EGFR, and in 130 available tumor samples for VEGF-R2. A semi-quantitative analysis (14) was performed and the staining was graded as negative, +, ++, and +++ for EGFR and VEGF-R2, and both of the markers were dichotomized into negative and positive (+,++ and +++) cases (15) . Positive staining for EGFR was characterized by distinct staining of the cytoplasmic membrane, whereas staining for VEGF-R2 was confined to the cytoplasm and the membrane of the tumor cells.
Statistical analysis. Pearson's χ 2 test was used to assess proportional differences in univariate analyses. The survival curves were generated using the Kaplan-Meier technique and differences between these curves were, tested with the log-rank test or χ 2 test. The logistic regression model was, used for bivariate and multivariate analyses, with recurrent disease as the endpoint. Furthermore, the univariate and multivariate Cox regression model was, used, with DFS as the endpoint. All tests were two-sided, and P≤0.05 was, considered to indicate a statistically significant difference. The STATISTICA 13.2 (StatSoft, Inc., Tulsa, OK, USA) statistical package was, used for analyses.
Results
Background characteristics. The Patients' characteristics are, presented in Table I . The study population was divided into 79 type I tumors (65.8%) and 52 type II tumors (34.2%). The majority of the patients (84.3%) had stage I disease and the majority (66%) of the tumors were classified as type I tumors. A primary cure was, achieved in all 131 patients. The total number of recurrences in the complete cohort was 34/131 (26%), and 22 of these patients (67%) succumbed to the disease. Recurrent disease was significantly associated with FIGO grade (P=0.030), FIGO sub-stage (P=0.0005), adequate surgical staging (P=0.033) and residual disease (P=0.001). In the entire cohort, the 5-year DFS rate was 68%, the disease-specific survival rate was 76%, and the overall survival rate was 71%. The protein expression status (positive/negative) of the growth factor receptor EGFR and the angiogenesis regulator VEGF-R2 (Table II) was, compared in addition to specific clinical and pathological factors. However, no correlation between the protein expression of EGFR and VEGF-R2 was detected (P=0.164).
EGFR status. Positive expression of EGFR was identified as distinct staining of the cytoplasmic membrane, and positive expression of EGFR was observed in 31 (24%) of the 131 available tumors. There were no significant differences in mean age between the groups of patients with EGFR-positive and EGFR-negative tumors (61 years, vs. 57 years; P=0.140) across the cohort of patients. The EGFR-status (Table II) was not associated with serous/non-serous tumors, FIGO stage or recurrent disease. By contrast, the EGFR status was associated with tumor grade. The EGFR-positive tumors were predominantly of a lower grade (G1+G2), compared with the EGFR-negative tumors, which were more frequently of a high grade (G3). All 16 tumors with clear cell histology were classified as high grade (G3) tumors. Furthermore, a trend was observed (P=0.070), that EGFR-positive tumors more were frequently type I tumors. EGFR status was not significantly associated with BMI (dichotomized; P=0.478).
VEGF-R2 status. Positive expression of VEGF-R2 was confined to the membrane and cytoplasm, and positive expression of VEGF-R2 was observed in 100 (77%) of the available 130 tumors, as shown in Table II . Furthermore, the association between VEGF-R2 status in tumors, and clinical and pathological features, was, presented in an earlier study (10) .
EGFR VEGF-R2 status. As presented in Table III , the differences in clinical and pathological variables with concomitant EGFR and VEGF-R2 status in four subgroups were limited to tumor grade (G1+G2 / G3) and type (I/II). The EGFR-positive tumors were predominantly of a lower grade (G1+G2) with/without concomitant VEGF-R2-positive expression. Furthermore, VEGF-R2-positive tumors with concomitant EGFR-positive or EGFR-negative expression were usually type II tumors. There were different outcomes in the four subgroups of patients (n=130) in terms of the EGFR and VEGF-R2 status of the tumors, as shown in Fig. 1 . In the survival analysis (P=0.026; χ 2 =9.283), it was shown that the patients (n=21) in the subgroup with concomitant positive expression of EGFR and VEGF-R2 had 5-year DFS rates of 100%. However, no differences between the four subgroups were found according to different surgical staging (P=0.640) or the type of post-surgical treatment, (paclitaxel and carboplatin, vs. single drug carboplatin; P=0.198).
Serous tumors. For the serous tumors (n=51) the EGFR status of the tumors was associated with tumor grade (P=0.018); 9/10 (90%) of serous tumors with EGFR-positive expression were of low grade (G1+G2) compared with 20/41 (49%) of the tumors with EGFR-negative expression. The VEGF-R2 status of the tumors was not associated with any of the variables shown in Table II , nor with BMI (dichotomized).
Patients who had EGFR-positive tumors of type I (n=79) were older (62 vs. 55 years; P=0.039) than the patients with EGFRnegative tumors. For patients with type I tumors (serous low grade), recurrent disease was significantly associated (P=0.008) with VEGF-R2 negative expression, however, no further differences in clinical or pathological features were detected for the type of tumor, according to VEGF-R2 status, in the present study.
Non-serous tumors. For the non-serous tumors (n=78) the EGFR status of the tumors was associated with age; patients with EGFR-positive tumors were older (62 vs. 55 years; P=0.039) than patients with EGFR-negative tumors. The EGFR status of the tumors was not associated with BMI (dichotomized; P= 0.641).
The EGFR-status of non-serous tumors was associated with recurrent disease (P=0.027), as shown in Table IV . Only one (5%) patient had recurrent disease in the subgroup Figure 1 . Survival analysis showed that patients (n=21) in the subgroup with concomitant positive expression of EGFR and VEGF-R2 in tumors had a significantly higher 5-year disease-free survival rate compared with patients in the other three subgroups. EGFR, epithelial growth factor receptor; VEGF-R2, vascular endothelial growth factor receptor 2. (Table IV) was associated with the type of tumor (P=0.016) and with recurrent disease (P=0.034); only nine (16%) patients had recurrent disease in the subgroup of 57 patients with VEGF-R2-positive tumors, compared with 8/21 (38%) patients with VEGF-R2-negative tumors. In the survival analysis limited to patients with non-serous tumors (Fig. 2) , there was a trend for improved survival rate (P=0.056; log-rank=16.342) in the subgroup of patients with tumors with concomitant positive expression of EGFR and VEGF-R2 (n=15), compared with the other three subgroups (n=63). There were no differences between the two subgroups of patients according to surgical staging (P=0.471) or post-surgical treatment (P=0.228).
Histological subtypes of non-serous tumors. In a separate univariate analysis limited to tumors with endometrioid histology (n=42), it was found that recurrent disease was associated with EGFR negative expression of tumors (P=0.023). Among the 42 patients, recurrent disease was present in 9/29 (31%) patients with EGFR-negative tumors, whereas none of the 13 patients with EGFR-positive endometrioid tumors had recurrent disease.
Multivariate analysis. The results for univariate and multivariate Cox analysis with DFS as the endpoint, and logistic regression with recurrent disease as the endpoint, across the entire cohort of patients are, shown in s V and VI, respectively. In the first analysis (Table V) , FIGO stage and VEGF-R2 status were significant and independent prognostic factors for DFS. With recurrent disease as the endpoint in a multivariate logistic regression analysis, FIGO stage, type of tumor (I/II) and VEGF-R2 status were all independent predictive factors (Table VI ).
In the univariate analysis, the results for age and FIGO stage (I/II) listed in Table VI are, also presented in Table V 
Univariate analysis
Multivariate analysis of a previous study (10) , as the same study population was included in both. For the subgroup of patients with non-serous tumors (n=78), the same analyses were performed and the results are shown in Tables VII and VIII. In the multivariate Cox analysis DFS as the endpoint, only FIGO stage and type (I/II) of tumor were significant and independent prognostic factors for DFS. However, in the logistic regression with recurrent disease as the endpoint (Table VIII) , FIGO stage, type (I/II) of tumor, EGFR status and VEGF-R2 status were all significant and independent predictive factors for recurrent disease.
Discussion
In the present study, the EGFR status alone was associated with tumor grade across the cohort of 131 patients, all in FIGOstage I-II epithelial ovarian cancer, but not with any other clinical or pathological feature or with survival rate. However, recurrent disease was associated with EGFR-negative tumors in the subgroup of patients with non-serous tumors (n=78), and EGFR status was a significant and independent predictive factor for recurrent disease in a multivariate logistic regression analysis for non-serous tumors. The VEGF-R2 status was associated with tumor type and recurrent disease; positive staining for VEGF-R2 was, more frequently detected in type II tumors in the entire cohort and in the subgroup of non-serous tumors. The VEGF-R2 status was, according to a multivariate analysis, a prognostic factor for DFS rate in the whole cohort of patients, and also an independent predictive factor for recurrent disease in the whole cohort and the subgroup with non-serous tumors. There were different outcomes in the four subgroups of patients following analysis of the concomitant EGFR and VEGF-R2 status of tumors and in survival analysis; the subgroup of patients (n=21) with tumors exhibiting concomitant positive expression of EGFR and VEGF-R2 had 5-year DFS rates of 100% across the whole cohort and in survival analysis limited to patients with non-serous tumors (n=78) in the subgroup of patients with tumors with concomitant positive expression of EGFR and VEGF-R2, compared with the other three subgroups. There were no differences between the subgroups of patients in the entire cohort nor those with non-serous tumors, according to staging at primary surgery or post-surgical treatment. Therefore, the different outcomes between the subgroups with respect to EGFR status, VEGF-R2 status and concomitant EGFR and VEGF-R2 status, were most likely explained by their own biological properties. The EGFR staining was characterized by distinct staining of the cytoplasmic membrane, and positive expression of EGFR was detected in 31/131 (24%) tumors in the present study. The differences in frequencies of 9-62% for positive staining of the EGFR protein in previous studies of human ovarian cancer may reflect the use of different antibodies and cutoffs for overexpression (2) . In a previous study on ovarian cancer, positive staining for EGFR was detected in 37/106 (34.9%) patients at FIGO stages I-II, and multivariate analysis revealed the EGFR status of the tumors was an independent and significant prognostic factor (3). The overexpression of EGFR, according to IHC, was present in 39.4% of the 218 patients with available IHC data in a phase III randomized European Organization for Research and Treatment of Cancer-Gynecological Cancer Group study (16) comparing erlotinib with observations in patients with no evidence of disease progression following first-line platinumbased chemotherapy; the expression of EGFR in tumors was not validated as a poor prognostic marker. It was concluded that, although the EGFR pathway appears to be important in ovarian cancer tumor development, how this pathway may be used for therapeutic benefit remained unclear. By contrast, the results from a meta-analysis (17) of EGFR, including 2,471 patients in 15 studies, showed a significant association between overexpression and poor patient outcome [HR 1.65 (95% CI 1. 25-2.19) ]. In a review article entitled Targeting the EGF Receptor for Ovarian Cancer Therapy (18) , it was concluded that the overall clinical impact of targeting EGFR and its dimers in ovarian cancer, either with monoclonal antibodies or via inhibition of the tyrosine kinase domain, has been modest in unselected women with advanced or recurrent ovarian cancer. Furthermore, two separate groups have shown an inverse correlation between EGFR and survival rate in ovarian cancer (19) .
Univariate analysis Multivariate analysis
-------------------------------------------------------------- ---------------------------------------------------------------
In another study (20) , it was reported that ligand-induced downregulation of EGFR in the CaOV3 ovarian cancer cell line was possible without tyrosine kinase activity. The downregulation of EGFR without the induction of mitogenic signals, by priming ovarian cancer cells with EGF and EGFR inhibitor PD153035 prior to chemotherapy, was observed in cancer cells that were expected to exhibit increased sensitivity to Taxol-induced cell death. Therefore, it was hypothesized that, by priming with EGFR inhibitors and EGF, certain pathways that lead to cell proliferation and survival can be inhibited by downregulating EGFR. This priming procedure, by sensitizing ovarian cancer cells, was considered to result in improved chemotherapeutic outcome from paclitaxel. This hypothesis may explain the favorable prognostic effect of the positive EGFR status of ovarian tumors on outcomes in the present study, although 105/131 (80%) of patients received post-surgical paclitaxel. However, no differences in the postsurgical treatments (paclitaxel and carboplatin vs. single drug carboplatin) were found between the two subgroups in the present study. Gavalas et al (4) reported that paclitaxel appeared to have an antiangiogenic effect due to possible increased uptake by endothelial cells in the tumor.
Positive VEGF-R2 staining was observed in 100/130 (77%) tumors in the present study. This was in line with findings from a study by Nishida et al (6) , in which positive staining for VEGF-R2 was detected by IHC in 60/80 (75%) ovarian tumors from patients at FIGO stages I-IV. However, in this previous study, the high expression of VEGF-R2 in tumors was associated with poorer DFS compared with tumors with negative or low expression of VEGF-R2. In another study (5) of 76 cases of ovarian cancer tumor, a high expression of VEGF-R2 did not have any effect on progression-free or overall survival rates. However, high expression levels of VEGF-R2 were found in 17/17 (100%) ovarian tumors at FIGO stages I-II, but only in 39/59 tumors (66%) at FIGO stages III-IV. Furthermore, it was reported in a study of 128 patients at FIGO stages I-IV, that patients with high serum levels of VEGF-R2 had improved prognosis, compared with those with low levels of VEGF-R2 (21) .
Previous studies (22,23) on various anti-VEGF/VEGF receptor therapies have shown that these agents, when used in combination with chemotherapy, significantly improve survival and response rates in patients. A large number of studies have shown that the inhibition of VEGF or its receptor VEGF-R2 normalizes the tumor vasculature and increases oxygen tension or improves drug penetration. The combination of VEGF-targeted agents with chemotherapy may explain the increased neovascular damage (24) . A phenomenon termed 'evasive resistance', which is observed in tumors following anti-VEGF therapy, has been detected, and the suggested mechanisms for the acquisition of this resistance include the induction of angiogenic factors other than VEGF. By using an antibody targeting VEGF-R2 in an animal experiment, it has been shown that vascular regression and tumor reduction occur first, followed by the induction of angiogenesis, leading to tumor regrowth (25, 26) . These observations may explain why the positive staining of VEGF-R2 in ovarian tumors in the present study had a favorable prognostic effect on survival rates. According to observations from a study on the regulation of angiogenesis (27) , it is suggested that vasohibin-1, which acts alone to inhibit multiple different angiogenic factors, may be a more effective inhibitor of angiogenesis than inhibitors which focus on VEGF alone (27) .
In a survival analysis of the four subgroups of patients in the present study, with respect to the concomitant EGFR and VEGF-R2 status of the tumors, the patients in the subgroup of tumors with concomitant positive expression of EGFR and VEGF-R2 had a DFS rate of 100% at 5 years. According to the same analysis, the poorest outcome was found for patients belonging to the subgroup of tumors with concomitant negative expression of EGFR and VEGF-R2, with a DFS rate of 64% at 5 years. However, the main findings from the present study were limited to non-serous tumors and, in further a survival analysis on patients with non-serous tumors (n=78), there was a trend for improved survival rate in the subgroup of patients with concomitant positive expression of EGFR and VEGF-R2, compared with survival rates in the other three subgroups. All 15 patients with non-serous tumors (10/15 patients had endometroid tumors) with concomitant EGFRand VEGF-R2-positive expression had 5-year survival rates of 100% and were alive 8 years following diagnosis of the primary tumor. A previous study (28) was designed as phase II trial to evaluate the clinical activity and target modulation of vandetanib, designed to inhibit VEGF-R2 and EGFR in women with recurrent and mainly platinum-resistant ovarian cancer. However, 300 mg daily monotherapy with vandetanib had no significant clinical benefit in this disease setting. Proteomic analysis of paired biopsies detected phosphorylated-EGFR and phosphorylated-VEGFR2 in ovarian tumor tissues, but only phosphorylated-EGFR was, measurably inhibited by vandetanib. Apart from targeting the VEGF pathway, novel strategies aim to influence other molecular factors that are involved in tumor angiogenesis (8) . In the present study, positive staining for VEGF-R2 in ovarian tumors led to positive results for progression-free survival. Furthermore, in a survival analysis comparing four subgroups following analysis of the status of EGFR and VEGF-R2, the subgroup of patients with concomitant positive expression of EGFR and VEGF-R2 had a 5-year DFS rate of 100%.
In a multivariate logistic regression analysis with recurrent disease as the endpoint, FIGO stage, type (I/II) of tumor and VEGF-R2 status were all independent predictive factors for the entire cohort of patients. In a further multivariate logistic regression analysis with recurrent disease as the endpoint for patients belonging to the subgroup of non-serous tumors (n=78), the FIGO-stage, type (I/II) of tumor, EGFR status and VEGF-R2 status were all significant and independent predictive factors. However, in a multivariate Cox analysis with DFS as the endpoint, in the group of patients with non-serous tumors, only the FIGO-stage and type (I/II) of tumor were significant and independent prognostic factors. The different outcomes of variables between the two forms of multivariate analysis reflect the fact that prognostic factors, but not predictive factors, are dependent of the time interval between diagnosis and analysis.
The limitations of the present study correspond to the relatively limited number of patients included and the method of semi-quantitative analysis used for interpretation, wherein all markers were, dichotomized into negative and positive groups. Preclinical and clinical observations have shown that the process of angiogenesis remains to be fully, elucidated. Therefore, the first concept underlying antiangiogenic therapy was the destruction of tumor vessels; it transpired that, paradoxically, antiangiogenic drugs normalized the vasculature and, as result, offered an improvement in chemotherapeutic delivery. Several trials of anti-angiogenic agents in the front-eline treatment of ovarian cancer have shown positive results for progression-free survival. However, the impact on overall survival rates remains to be fully elucidated. Therefore, one of the challenges in the investigation of ovarian cancer is to identify novel biomarkers for angiogenesis.
